Post-translational modification of protein by tyrosine sulfation: active sulfate PAPS is the essential substrate for this modification.
In vitro tyrosine sulfation of recombinant proteins would be a valuable tool in converting those proteins expressed in prokaryotic vectors to their natural form. For this purpose tyrosylprotein sulfotransferase (TPST), the enzyme responsible for tyrosine sulfation of proteins, was characterized from a bovine liver Golgi preparation. TPST was active in a acidic environment with a pH optimum of 6.25, and displayed a stimulation by the Mn2+, with the optimum activity in the presence of 5mM MnCl2. TPST was able to sulfate recombinant hirudin variant 1 (rHV-1) expressed in Escherichia coli and the C-terminal hirudin fragment 54-65 but not the N-terminal hirudin fragment 1-15 by using 3'-phosphoadenosine 5'-phosphosulfate (PAPS), indicating its specificity for the naturally sulfated tyrosine 63. Comparison of the reaction kinetics on synthetic peptides showed that the bovine liver TPST has a higher affinity and reaction rates for those peptides with a aspartyl residue on the N-terminal side of the tyrosine when compared with a glutamyl residue.